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PURPOSE: To obtain a circuit board wherein a plurality of conductor circuits have been 
brought into close contact with, and united to, an insulating part firmly by a method 
wherein a primary-side circuit molded product which has been molded by executing a 
plating treatment to a thermoplastic resin is held inside a metal mold in a pressure contact 
state and a secondary-side insulating part is injection-molded by using an insulating resin. 



CONSTITUTION: A common electrode part 4a in a primary-side circuit molded product 4 
to which a plating treatment has been executed is inserted into, and positioned in, a 
central hole 7b in a lower mold 7 in a secondary-side insulation part; after that, a metal 
mold is fastened. A surface pattern 4a and a rear-surface pattern 4b are held in a state 
that they are brought into pressure contact with the surface 6a of an upper mold 6 and 
with the surface 7a of the lower mold 7; after that, a cavity 5a is filled with PPS 
(polyphenylene sulfide) as an insulating thermoplastic resin from a gate part 7c. The 
common electrode part 4d is fractured from a notch-shaped part at the base part 3a of the 
common electrode part 4d and it is removed. A plurality of independent conductors are 
formed. As a result, plated layers 3 are formed on the surface pattern 4a and the 
rear-surface pattern 4b, and a circuit board 10c in which a plurality of independent 
conductor circuits have been united can be obtained. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the 

composite molding circuit board. 

[0002] 

[Description of the Prior Art] By the manufacture method of the conventional 
composite molding circuit board, a through hole is prepared between the circuit 
patterns formed in the vertical side of a substrate of plating, and the conductor 
circuit through which the vertical side flowed by plating processing of the inner skin 
of this through hole is formed. 

[0003] Moreover, in the manufacture method of the composite molding circuit board 
indicated by the publication-number 3-No. 104614 official report, after forming the 
insulating upstream mold goods which have the crevice and hole for circuit formation 
using an insulating resin, the manufacture method of the composite molding circuit 
board through which the required portion of the circuit pattern formed in the vertical 
side of a substrate flows is indicated by using conductive resin for the 
aforementioned crevice and a hole, and carrying out secondary forming. 
[0004] 

[Problem(s) to be Solved by the Invention] By the manufacture method of the 
conventional composite molding circuit board, the circuit pattern of a substrate 
vertical side forms the deposit by plating processing. Coefficients of thermal 
expansion differ and gap of the interface by the temperature change generates a 
substrate and a deposit, therefore, a circuit pattern (deposit) — exfoliating — being 
easy — the fall of reliability was remarkable and had become a problem on quality 
moreover, processing, such as forming a through hole, in order to flow through the 
circuit pattern on the upper surface of a substrate, and a circuit pattern at the 
bottom and to consider as a conductor circuit, and needing plating processing for the 
inner skin further, - a process — it had become the factor of the cost rise by the 
calyx 

[0005] Moreover, in the manufacture method of the composite molding circuit board 
given in a publication-number 3-No. 104614 official report, the conductor circuit is 
formed by carrying out secondary forming which used conductive resin for the 
crevice and hole of the insulating section which were formed in upstream mold 
goods. According to the die shrinkage of conductive resin, the interface of the 



insulating section and the conductor circuit section becomes easy to exfoliate, and, 
as for the conductor circuit section by which secondary forming was carried out, 
adhesion poses a problem. 

[0006] this invention aims at offering the manufacture method of the circuit board 
with the good adhesion of the insulating section and the conductor circuit section 
while it can cancel the aforementioned trouble and can also cut down the cost of a 
processing process few. 
[0007] 

[Means for Solving the Problem] The manufacture method of the circuit board by this 
invention for attaining the aforementioned purpose A part of upper surface of the 
upstream circuit formation article which performed plating processing and was made 
into conductivity, and inferior surface of tongue [ at least ] fabrication of the 
secondary insulation section — by holding in the pressure-welding state to the front 
face of the fixed side (punch) of metal mold, and the front face of a movable side 
(female mold), and carrying out injection molding of the secondary insulation section 
by the insulating resin It is characterized by the process which forms the conductor 
circuit through which the upper surface and the inferior surface of tongue flowed, 
and considering as two or more conductor circuits which removed the common polar 
zone of the aforementioned circuit pattern, and became independent, respectively. 
[0008] Moreover, the coefficient of thermal expansion of the thermoplastics of an 
upstream circuit formation article and the insulating thermoplastics of the secondary 
insulation section is characterized by the almost equal thing. 
[0009] 

[Function] A coefficient of thermal expansion depends the manufacture method of 
this circuit board on the insert molding method of almost equal thermoplastics and 
insulating thermoplastics, the upstream circuit formation article fabricated by 
thermoplastics by performing plating processing - metal mold — in order to hold in 
the pressure-welding state and to carry out injection molding of the secondary 
insulation section by the insulating resin inside, the interface of the insulating section 
and the conductor circuit section is firmly stuck according to the die shrinkage of the 
secondary insulation section 

[0010] Moreover, since the coefficient of thermal expansion of the thermoplastics of 
an upstream circuit formation article and the insulating thermoplastics of the 
secondary insulation section is almost equal, the stability over a temperature change 
improves and the circuit board with high reliability with good quality is obtained. 
[0011] 

[Example] The example of this invention is explained in full detail with a drawing 
below. Drawing 1 is the first example which shows the manufacturing process of the 
circuit board of this invention. Pilaster-like 4c which fills up with an upstream circuit 
forming cycle from 4d of common polar zone using MEKKIGURETO of the 
polyphenylene sulfide (Following PPS and brief sketch) which is thermoplastics like 
drawing 1 (a), and takes a flow with upper surface pattern 4a, inferior-surface-of- 
tongue pattern 4b, and upper surface pattern 4a and inferior-surface-of-tongue 
pattern 4b is formed, and the upstream circuit formation article 4 is completed. Next, 
it shifts to plating processing of an upstream circuit formation article in the first half. 
[0012] After the forming-cycle end of the upstream circuit formation article 4, using 
4d of common polar zone of the aforementioned upstream circuit formation article 4 
as an electrode at the time of plating processing, plating processing is performed to 



the whole upstream circuit formation article 4, and a deposit 3 is formed in upper 
surface pattern 4a, inferior-surface-of-tongue pattern 4b, and pilaster-like 4c. As now 
shows to drawing 1 (b), a deposit 3 is formed in the whole front face, and the 
upstream circuit formation article 4 serves as a conductor. Next, it shifts to the 
forming cycle of the secondary insulation section. 

[0013] Drawing 1 (c) explains the forming cycle of the secondary insulation section, 
first, to the whole, 4d of common polar zone of the upstream circuit formation article 
4 by which plating processing was carried out was inserted in hole 7b of the center in 
the female mold (movable side) 7 of the form block 5 of the secondary insulation 
section 8, and it was positioned -- it carries out [ after mold-clamp ] After holding 
upper surface pattern 4a and inferior-surface-of-tongue pattern 4b in the pressure- 
welding state at surface 6a of a punch (fixed side) 6, and surface 7a of female mold 
(movable side) 7, mold cavity 5a is filled up with PPS which is insulating 
thermoplastics from gate section 7c. 

[0014] As now shows to drawing 1 (d), circuit board 10a with which the upstream 
circuit formation article 4 and the secondary insulation section 8 were united through 
the deposit s is fabricated, and fabrication of the conductor circuit where upper 
surface pattern 4a and inferior-surface-of-tongue pattern 4b flowed and were united 
with the deposit 3 of the shape of a pilaster 4 is completed. 

[0015] Furthermore, ****** plates to upper surface pattern 4a and inferior-surface- 
of-tongue pattern 4b of circuit board 10a, using again 4d of common polar zone of 
the upstream circuit formation article 4 as an electrode at the time of plating 
processing, as the pattern of a vertical side is shown after the forming-cycle end of 
the secondary insulation section 8 at drawing 1 (e), and it forms the new deposit 9 in 
the need at upper surface pattern 4a and inferior-surface-of-tongue pattern 4b. All 
patterns flow now and circuit board 10b by which the new deposit 9 was formed in 
the front face of a conductor circuit is obtained. 

[0016] Circuit board 10a forms the conductor circuit which all the patterns flowed by 
4d of common polar zone, and was united. And the point of the secondary insulation 
section 8 has entered the interior of the 4d of the aforementioned common polar 
zone. Moreover, since current density becomes lower than other portions at the time 
of plating processing as for base of 4d of common polar zone 3a, a deposit 3 
becomes thin and becomes notch-like. 

[0017] Drawing 1 (0 shows the state where 4d of common polar zone of a circuit 
pattern was removed. Only by bending in a longitudinal direction and applying some 
force, after taking out from having equipped the plating fixture and a fixture freely, it 
fractures from the portion of the shape of a notch of 4d of common polar zone of 
base 3a, and becomes a crevice 11, and 4d of common polar zone disappears, and 
two or more independent conductor circuits are formed. Consequently, as shown in 
drawing 1 (f), a deposit 3 or the new deposit 9 is formed in upper surface pattern 4a 
and inferior-surface-of-tongue pattern 4b, and circuit board 10c which unified two or 
more conductor circuits which the upper surface and the inferior-surface-of-tongue 
. pattern of the required section flowed, and became independent, respectively is 
obtained. 

[0018] After carrying parts 14 in the circuit board 12 manufactured using this 
invention, the example which pasted up IC15 near the center section of the 
aforementioned circuit board 12, flowed through the required portion by the gold 
streak, and constituted the compound circuit is the plan of drawing 2 . 



[0019] moreover, the upper surface pattern 17 after drawing 3 shows other 
applications and drawing 3 (a) carries out adhesion fixation of IC18 by adhesives 18c 
at a part for the center section of the circuit board 16 by this invention and the 
aluminum polar zone of IC18 — a gold streak — the plan of the compound circuit in 
the state where it flowed by 18a is shown The cross section of the important section 
which unified the inferior-surface-of-tongue pattern 21 and the base substrate 20 of 
the compound circuit completed by drawing 3 (a) by the electroconductive glue 22 is 
expressed to drawing 3 (b), and, as for the upper part of IC18, it fills up with the 
closure resins 19, such as epoxy and silicon. 

[0020] Drawing 4 shows the second example in the manufacturing process of the 
circuit board by this invention. The resin layer 34 which is elastic in it like the first 
example with coating meanses, such as spray painting or dipping, using liquefied 
resins, such as urethane and epoxy, after performing plating processing to the 
primary-circuit formation article fabricated by thermoplastics is formed in the whole 
front face of a primary-circuit formation article. 

[0021] Even the forming cycle of the secondary insulation section 32 and the cut 
process of a common electrode are performed like drawing 1 [ of the first example ] 
(c) - (e) after forming the resin layer 34 it is [ an upstream circuit formation article ] 
elastic. According to the above process, the required portions of upper surface 
pattern 31a from which the plating processing side was protected in the resin layer 
34, and inferior-surface-of-tongue pattern 31b flow, and the circuit board 35 with 
which two or more conductor circuits which have the wiring with which each pattern 
became independent were united can be obtained. 

[0022] Moreover, use of the thermoplastics from which the quality of the material 
differs in an upstream circuit formation article and the secondary insulation section is 
also possible for the thermoplastics used for this invention as well as except PPS 
being sufficient as a coefficient of thermal expansion, as long as **** etc. is damp. 
[0023] 

[Effect of the Invention] The interface of the insulating section and the conductor 
circuit section is firmly stuck according to the die shrinkage of the secondary 
insulation section in which the conductor circuit where the required portions of an 
upper surface pattern and an inferior-surface-of-tongue pattern flowed through the 
circuit board by this invention as mentioned above was formed by the insert molding 
method. Moreover, since the coefficient of thermal expansion of the thermoplastics 
which forms the aforementioned conductor circuit, and the thermoplastics which 
forms the aforementioned insulating section is almost equal, an adhesion state is 
stabilized also to a temperature change, and the reliability of the circuit board is 
high. 

[0024] Furthermore, the common polar zone including the gate arranged at a part 
for a center section and the gate has the upstream circuit formation article formed of 
thermoplastics, and it can form a deposit in the required portions of an upper surface 
pattern and an inferior-surface-of-tongue pattern for the gate easily by plating 
processing as an electrode. Moreover, since the common polar zone is collected near 
the center section of the inferior-surface-of-tongue pattern, as for the effect over 
mass-production nature or cost reduction, it is large that the conductor circuit where 
each became independent can be easily formed only by a pattern cut removing near 
the center section etc. 

[0025] In addition, while being able to protect the deposit 3 of upper surface pattern 



4a and inferior-surface-of-tongue pattern 4b at the time of fabrication of the 
secondary insulation section 8 by forming the elastic resin layer 34 in the front face 
of the deposit 3 of the upstream circuit formation article 4 At the time of the die 
shrinkage of the secondary insulation section 8, distortion generated in the interface 
of the upstream circuit formation article 4 and the secondary insulation section 8 is 
absorbed for the elasticity of the resin layer 34, and there are great effects 
adhesion and seal nature improve. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is process drawing showing the circuit board manufacture method 
which is the first example of this invention. 

["Drawing 21 It is the plan of a compound circuit using the circuit board of the first 
example of this invention. 

[Drawing 31 It is the compound circuit application constituted in the multilayer using 
the circuit board of the first example of this invention. 

[Drawing 4] It is process drawing showing the circuit board manufacture method 
which is the second example of this invention. 
[Description of Notations] 

3 Deposit 

4 Upstream Circuit Formation Article 
4a Upper surface pattern 

4b Inferior-surface-of-tongue pattern 
4c Pillar-shaped section 
4d Common polar zone 

5 Insulating Section Form Block 

6 Punch 

7 Female Mold 

8 Secondary Insulation Section 

9 Deposit 

10 Circuit Board 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture method of the circuit board which really fabricates the 
secondary insulation section using the upstream circuit formation article and resin 
which performed plating processing to the resin and were made into conductivity by 
the injection-molding method a part of upper surface of the aforementioned 
upstream circuit formation article, and inferior surface of tongue [ at least ] — 
fabrication of the secondary insulation section — by holding in the pressure-welding 
state to the front face of the fixed side (punch) of metal mold, and the front face of 
a movable side (female mold), and carrying out injection molding of the secondary 
insulation section by the insulating resin The manufacture method of the circuit 
board characterized by the process which forms the conductor circuit where the 
upper surface and the inferior surface of tongue flowed and were united, and 
considering as two or more conductor circuits which removed the common polar 
zone of the aforementioned conductor circuit, and became independent, respectively. 
[Claim 2] The manufacture method of the circuit board according to claim 1 that the 
coefficient of thermal expansion of an upstream circuit formation article and the 
secondary insulation section is characterized by using almost equal thermoplastics. 
[Claim 3] The manufacture method of the circuit board according to claim 1 
characterized by the thermoplastics of an upstream circuit formation article and the 
secondary insulation section being PPS. 



[Translation done.] 



